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Abstract: PROBLEM TO BE SOLVED: To realize a capacitor insulating film which is 
high in thermal resistance, and has little leakage current and high dielectric strength. 

SOLUTION: A semiconductor device constituted of a DRAM equipped with memory 
cells formed of data storage capacitor elements C each equipped with a lower electrode 
54 of ruthenium film, a capacitor insulating film 61, and an upper electrode 62 of 
titanium nitride film and connected in series to memory cell selection MISTFETQs 
formed on the primary surface of a semiconductor substrate 1, wherein the capacitor 
insulating film 61 is of a two- layered film composed of crystallized tantalum oxide 
films 56 and 58 which are each thinner than 10 nm, and the insulating film 61 is set at 
10 to 40 nm in thickness. 
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&<6ffii7L<o&« (w) -e«^L^*&tw{±. h 

4 (7-KSWL) S:A 1 ifij|»4if-e*lTfeU*< fcfc 
!7- Ki»aJE£i6«T# 4 ^ y ±/is<D±.mzi& 

[0 0 5 6] -7* V is is* bmi 6 SrBfeSLfc 

^StffidSeofc K7^xyf^^SS^7^- h h 

y-hfffil4A *3 itJ«y- hi 

fiUB, 1 4 C(7)TS|5^COffi^c(D^— MMfcBt 1 3 

S 0 1 £9 0 0°CMt^x7 hg£ 

<k-rsc^^J:oT, SiJttfcy— hIMbKi 3W*Kt 

.[0 0 5 7] i5iI/TtJ; ? (3, nS^/H 2 

Ity- HS^l 4 C(!0M»nS!)xvH 2 \Z p " M 
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*»*I«17t»*t5. pS^yUiiCn 

i«18tJg*U Ntt^l 4 A<DWliJ<7)pS9^ 

/Hll:ni*»W«19t»|jtt5. ^tU^J:^ 
^!)7WC«y ir /Uol^ffl MI S F E T Q s 

[0 0 5 8] #cfc, 06 tC^i-J; 9 4^tt&K 1 ± 
CCVDMS5 0-1 0 Onm^COv-y ^WkS& 

il4B, 14 C<£>ffliJ®lwiNf K£* — /U*^— U~2 0 

[0 0 5 9] 7* hl/^ MK2 1 S:l»±Lfc 

Itpft^ulM I S F ETco p + i!J^2g^Jfi!c2 2 
x/HltInl», fctfctfAs (ki) 

9, J^ffllUSS^^LDD (Lightly Doped Drain) flfit 
fcllfcfcp^-^vuSSM I SFETQpteiynft^ 
/UlMI SFETQn«$il5o 

[0 0 6 0] IU8i'^-rj: ^2*f£X«l_b 

Clf 3 0 0nmgS^SOG (SpinOn Glass ) 124 

S»IUSOGi2 4^^!)y^ 

i"5o Sfc, S OGI2 4<D±mzm&6 0 Onmg^tD 

{c, >-y =1 5<o±mzmmi O OnmSflEOS/ 

y =>^mtm2 6*«at5 0 :<^'>!) =^v^tj^2 6 
cMP*-ew«s*tfci:#fc*iifciitriE*>y 

yy^>M2 5, 2 6 12, fcir^tf^-yv (0 3 ) 
if h7^F^'>v/7y (TEOS) £ £y — 

fflt^^x-rcvDfe-cfsitSo i/v ^>mtm2 

6{Z{XZ-XP SG(Phospho Silicate Glass) Ml ft £ £r±£ 

[0061] z<D£oiz s *HJ£(D^ft8-ett % 

til 4A (7-KiWL) fci^-HSUB, 1 



4C(^±g{5i;y 7o-tt^g^sOGg2 4S:i*L, 
S &IC-tO±»iC*WiUfc5/!; n^lWt«l2 5 £CMP 

[0 0 6 2] tSfctC, H 9 tr^-T X 0\Z X y*h 1/^7 h 
12 7 «:^**fc:Lfc K9>f xyfy^^ y ir/uil 
RfflMISFETQsWnS#*»S«19 (V — 

KW» <^±a5C0'>y ^>KM2 6 , 2 5*5±tfS 
OGi2 4^t^, 0 Z.<D=-i?n'jf\** i/V^^m. 
M2 0[:S-t5y!i^^«2 6, 2 5*><J:tfSO 
G§2 4<7>J.y^^^U~ h^S*# <45«t9 

Kl-TSo M^T, ±15:7* hl/'^ hR2 7*^*?\Z 
Lfz K7^x 7 fy^t^^ y iryuil^fflM I SFET 
QsWnI#i(t:S«19 (y — * , KW V) <£>_Lg|5 

r<hK:J;9, nl*»»a«i9 <y-*, KK>) 

CD— *0±ffl(w=i^^^ h*— /U2 8 £rff^cU ttLjy<D 

gt«5^cD^y 3^gg^«7) mat-fs^y 

-hIil4A (17— K«WL) COftiJg(w'>y ni/^c 
«t2 0^»5J:5lw"r-B o ^tLtc J: *9 . 7t hyy^7 

/U2 8, 2 9^-Hffil4A (!7-KiWL) td*f 

9^f-htIl4A (!7-K»WL) tC*fUTg£^ 
*6^C*S/y 3^»t«2 OSr» 
*ttiyfy^Lty-Hil4A (!7— KlfcWL) 

[0 0 6 3] fc*3, H9JC*3JtS^i; 32 yggftJi2 6*3 

iO'u^ hK2 7<D*®(i, gi 8 IZTjkirJ: o tefflm 
ii* (fit) MSrSttPSo H9tt-to»tt*«llS 

[0 0 6 4] 7t h^^hi27 SrBfe*Ufc 

v^^ttoT, =y^^ h^-yu2 8, 2 9 ^jsastcSta 

2 9(7?ft|»Z|HtlUfcSOG«2 4 fc^y^^^fS*CH» 
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£*L6^ SOGI24I1 ittJi!iL/c:8 0 OtggOy 
y y^t:j;ot7y^cox 7 f y^»:^f^x 

y^^MSiC^oT^:/^^ h?*; — yl/2 8, 2 9 COffiiJ 
It^^^ < T^?—*y hZfrZZ. t\±^\ Ztl\Zt: 
<9, &(7)Ig-C^y^^ 8, 2 9<D\*\U\zm 

[oo6 5] mz s m i oiz^-txo^z^ ^>-#? 

3 0 13:, v-y ^^^2 6<7}±g|5{::nM^^ (/c<b 
Iflt^y^^ 2 9 (DfaWzfS-fZ. t 

\z J: 9Wt6 0 

[0 0 6 6] #;};:, El i i J; 9 ^> y ^ >SHt: 

§12 6<7)±gIHCj8iJ?:2 0 Onm^ffi^v-y 1 

5o ^y^^M31(t (0 3 ) t 

^ h^oi h^>>>>^>- (TEOS) ir^y — JXtf^Ulffl 

T, 3 O^^-r^^ H B 0 i/y ^^^C0nS^F 

^^rt^:/^ b/ft~/U2 8, 2 9 C0j£g[5^^ t< y ir 
/H^fflM I S F E T Q s n l^fti^ 1 9 (V- 

[0 0 6 7] m 1 2 tC^-T j; ? Kl, 7^- h l/y^ 

^ h*-A-2 8<D_hg[$<7»y ^^mtm3 1 £f&i:LT 
7*7^3 0<7}:g®£^fcb ftl-* 7* bl"i?x h 
S3 2^l^5febfcm, Ell 3{c^-rj: 7* h t/y 

^M3 3 Sr-^^dL*: K9>f ^y^^-CJSiaElgg 
m^KD^V = V®Mt:J8l3 1 % 2 6, 2 5, SOGSI24 

^/I'SMI SFETQn^n + S^»:Itt2 3 (V — 
KK V) 0±SBlw3^^^ /U3 4, 3 5£ 
fi^U pf t^uSMI SFETQp(Op + I^ 

^3 6 , 3 7*^i-5o 
[0 0 6 8] Sctd, 7^ h Uy^ hJS£3 3 Srl&^Lfc 

Ml 4\Z^-t£?{Z^ is]) 3ySfcR3 1 <D±SBtC 
fcfy H»BL*5j:WJB3aigK<OJKlJllE*fc3 8, 3 9 $: 
1&&-rz>o try H*BL*3j;V»lJiEil*3 8, 3 9^ 

sigi?:8oo o csst«it^ 0 Ucv^-e, T i J8i<0 

±»II«»5 0nmg£<7)T i NB!£;*/<y* JJ V^jfeT* 
*ffc«U SbfctOittfcBWl 5 OnmSflEOWBIiBI 
II 2 0 Onm^S^v-y ^l«4 Oi^CVDfet* 



[0 0 6 9] v-y 3^BMt«3 1 WiSCT i BI&ifMS 
bfcm, *2»tt&K 1 £ 8 0 OtggtiMlt^) r t 
KJ;«9, T i«£T«S i fcrtSRjfcU nft^ulM 

I S FETQnWn + i^iiS2 3 (y — K U 
-f>0 ^iffidrpf t^/^MI SFETQp(Dp + i 
*«ftW2 2 (y-^, KKy) ^«ffit^5^3 
0(Dmmtlzi&m.tfi(nT i s i 2 (f*yi/yf^fK) 

I4 2^rit^ft&, rW:*!). ri + M^I#W*£2 
3, p + ®^#*««2 2 ioJ;^7^3 0^«3BtSlx 
5ffii» (t'y hiBL, Iff lJIEfl(l3 8, 3 9) CO n >- 
h«a«:fi«i-«ii:^-e*5. Sfc, tTy hiB 
LSrWl/T i NB/T i*ti«t5:il:i!), -t 

tfy HHBLtJUiZZEIISofBljiEl* 

3 8, 3 9 <bSr— ocoxe-eraw^jigjfti-sct^-e* 

5C0T% DRAM<DfiiigXSS:@JBSi-5^i:^-C#So 
Stic, jaiiaisllSroSB l JBEiMl (3 8, 3 9) fctfyh 
»BLtlWJi<OEI»^«J«bfc*&^tt, » ITEMS' 

> y *yw±foA i E*-e*rti- stfr&iciJfc^-cJS 

52Eh1S§^M I S F ET (nft^iMI SFETQ 
n, pft^lMI SFETQp) tmiMMBt^ 
WgLlrZ> = ># 9 h*— yu (3 4-3 7) COT^^ h 

[0 0 7 0] try hlftB Lte, $£*g-T5 try hl*B L £ 

-t<7>WI»*S'to«J:9 «t 3*-»fi8i-So try 

h^B L^>IBBI(ttfci:x.tfO. 2 4 /zmlSi U ^<£><>S 

lifctitfO. 2 2 /imglit^o 
[0 0 7 1] **3, TiSi 2 l42ft ift^SJCj:^ 

1tib % T i S i 2 i 4 2 ^jRfill: ± 9 L, ftttS 

[0 0 7 2] 7^- h Ui^^ h^4 1 Sr^^bfc 

^, Hi5l:*tJ:5^ t'y bBB LcoMMtm l ® 
12^3 8, 3 9<n\%mt\zy-s( Kf?^-— ^4 3 

*r#fiJt1-5." *>f ^^-*4 3^, tryh» 

BL*5j:(JfIlifij»3 8, 3 9^±^i:CVDffit:-> 

[0 0 7 3] &(^, Ell 6tC^i-«t9tC, fcfy h^BL 
d3±W*l»Ei»3 8, 3 9 0±g[5JC^i?3 0 Onm^S 
£0SOGi4 4^tVi$t^ o *t^-C, 

IS: 8 0 0°C, l^gSMLTSOGIg4 4!ri/y 
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m^ffifr) -f%o SOGi4 4(l BPSG 

Rffefes-eaao^^nfef y nfcBLn±oi»ns:A 

TS^ff^^tifc^^eyir/u^tRfflM I s F ETQ s co 
y — X, K^>f ^J322@g8<E>M I SFET (n^** 
A-MM I S F ETQn. pft^iMI SFETQ 
p) <DV-^, K W >l:*S ns^F 

13614 A C7-KiWL) fcJ:^ Mil 4 B, 1 

X\ DRAM(^^^yir/^«t^5220K*«^i-'5M 

tfy M»BL*3«ta*l«iBj»3 8. 3 9ti«t5T 
iR, T i NHL WIKw^kt»«LTBI»att:o(B** 

[0 0 7 4] KclC, SOG§4 4(DJ:^:If 6 0 0nm 

ttfcR4 5S:CMPffi-eW«bT-l:<7>*ffiS:5p^ti- 
5o y!i^>lffi4 5it fct^tf*^^ (0 3 ) 
r hyxh^ry^y^ (TEOS) <k & y — tdffl 
t^/7XvCVDS-CW5o 
[0 0 7 5] :l<7)J: *H*o»l»-eM:, t^y hH 
BL*3±V»l«IBj||3 8, 3 9 0±8B^JB8;IBtii:«-et 

ww*sogii4 4S:ml, *e>*w-to±a 

5 0 ^tUrJ;9, try b^BL|5]±^«^^P*F^^^> 
y^7>rvH*riS|R]±i-5fc#fc: % try KidBLteiVfB 
1 MEM 3 8,3 9 <D±«BO|6»BI<OSpa^tS:l6S-r« 

fc£>, 7<*y-feyu*3±O c «inig»S:*fiS:'t"5M I S F E 
T<a#t4*ft:*S&ih LT*tttBflS«:*SW-* - **T* 
tf y M&B L*5i^lJiEjjg3 8 % 3 9CO 

[0 0 7 6] v-y 3y»ft«4 5^±8S^BI*l 

0 OnmeflE^v^y =^mWKk4 6Sr±tSi-^)o C^v-y 

3ys«4 6ii cmp mxwm £ ntL t # \z± etc 

(0 3 ) i:r h7XhJrv/^7y (TEOS) ££y — 
7^l:fflv^fc^7X-7CVDftt*at5o 

[0 0 7 7] H 1 7 i^^-r «£ 9 t-, 7* h Uis* 

h!4 7 Sr^^KLfc K7>fxyfy^-eny^^ h 
* — /U2 9CO±g|5(7?^y 3>SitK4 6 , 4 5, SOG 
J8I4 4*3j;V5/y =ViMtlB3 1 Srl»*UT^9^3 0 

(Dmmizmirzx/i"- a-4 s %Mf&-rz>o z<o=^y 

fV^fj:, '>1)3>'KM4 6, 4 5, 3 l*5«fctJ«SO 



G«4 4l:*tt5^y = ytftl«Oxyf 
>h£< 45 J: 5 4*ff=-Cfrv\ ^vu— ^4 8 £ try 
h^B L<D&jb-&-rt'ifc±\^tcWr&Xh* f'^FSBL 
co_b^R<Z) y 3>^{fcJ8g4 O^IM K**~ /U*-<— y- 
4 3^<pjijn4^£ 5t-i-* a :i*Uw«fc9, * 

[0 0 7 8] hU'^ hg4 7Srlft*Lfc 

3 oo*®co K7^^yfy^as^7^ h bm 

BBLfcSOGK4 4{,xyfy^»l:i||$il535^ S 

OGJB4 4H ffrfS8 o otss^i/y^ y y^{;i;o 
{&m$tix\<^<DX\ zcdv^ y b^^y^^^mm^x 

h5:ii±4^ 0 mid J: 9, ^ig-C^/w-^-vu 
try h^B L t Sr+^l:»BS*5 d <h 

tr y h m b l toif&mmnmto zvum-r % ^t&x% 

[0 0 7 9] fttC, H 1 8^-TJ; ?{Z S * — /U 

4 8<Dftm^7 , 7?4 9 S:»/*1-5 0 ^7^4 9 fi, A 
*ft^«fcfcx.tf*fb^*vBt^b«So ^7^4 9 

150^7^3 0 fc^K*6Sr»»Ji-5wt*ST#* 0 
^titwj:«9, 7 p 7^3 0t^7^4 9^Kl:, 

t, mnwmmmmm^t /^])±^miRmM i sfe 

4 9ii ^>y ="^BgftlBl4 6o±gi5tc, fc<h^ti^jt:^ 

H^x^fAy^ LT7/^^^U4 8^>rtBl:atw 
4:*wJ: 9»fig;-t-5 0 ^y^<y^lcftxT, CMPSi: 

[0 0 8 0] 4*3 % /7^4 9H Mmmt?-* >Wk%f 

[0 0 8 1 ] m 1 9 9^, -77? 4 9*3 

J:t>^>y 3^^bJ0S4 6^_ba5l-R/CBSlh8 5 0*3±tf 
/U^^^i, (R U ) I5 1««« 0 R^BSihBSO 

5 l J4»*3T»««t4S fc<zrcfc5 0 51JPMI5 0 
W«H±Snm-5 0nrni*it5:tm5« * 
/c, /Ufx^AK5 l^iJ?ii, f:^lf0.5/im^t 



(12) 



*SH8 2 000-12796 



£5o RJCSKlt*5 Ott, ^y^Sfc^^liCVDS 

^^^ti-5cvDjfetw«t9?KfiS;-e#5o **5, 

[0 0 8 3] g] 2 0i;_ijH-£ 9 id, ^f^^^i 

5 1 ±IC7^ h Uv?^ h85 2 S:Mt, KD7^- hu 
^ M5 2 t Lt/uf^^ARs 1 aaJzLFK 

J&EfiltgS 0^fc<b^tfR I E (Reactive Ion Etchin 
g) jfeSrffl^T^^^U Sfei-fSo r^ct^tcb 
-CRJ&BfiitJf 5 3*5iWyuf L =.»>ABt5 1 ^5>45T8B 
ii5 4MMt^ EJCWJh* 5 3 tt, *fcRWi-S 

[0 0 8 4] jJfcUl, 7^hU^hl52 SrBfe*Ufc 

/HB5 5W«|H:, fetitf^ih^^^/U 

(Ta (c 2 H 5 o) 5 ) &^tr#;*fcJBRW#*i: U 

5 5 OtJWT<7>«JHfcflS (fc£*Ltf4 0 OmTo r r) 
tw*3Jt^l»CVDj£*cJ:9m*-e#5o 4*5, mt*^ 
f/lsms 5 0»*i:tt, Ta (C 2 H 5 ) 5 ^(75-0^ 

[0085] ^(Di: mt^>^/^m 5 scorns 

[0 0 8 6] flcic:, BMfc* V^/Ug|5 5i:MI*fi 
V^T 6 5 0°Ca±<7)r^^^n^tl^ o I(7)6 5 0 o C 

^^y^/^ftfiStfc^ fi#4tt 
Scot** ^a^$nfe^k^>^/^ H l^K*^H&«:0 

IIS7 0 0t-8 5 0t, *QjSB#BB l 55— l o#cq|| 
fi« 6 5 0°C-8 5 0°C, »l»Hl»-l 0^^^2 

[0087] mtf^f^ms 5<o?$Mm\z, st 



tottfca, ^jStt^^#H«Hc*5*t-5«iaa*6 5 o°c 
-8 5o°c, *aep#M 1 1 o^<^*#T-<7?^2SQ.a 

MSM6 5 0°C-8 5 0°C, ^Iffll^lO^ 
*fl=^<a*2 4&a*frofc«L «Kjb#H*Hw*3*tS 6 0 

K*3tt5, Ml^g3 0 0 o C-5 0 0 o C(7)i3^ft, S 
fell, ***H«^*5lt5«t3Safl[5 5 0°C-6 0 0°C 

[0088] :oi^i2gWi;J;^Mi 

BMfc&SoMi: lti±, t/y#IMi:*3it5 4 0 0t 
UfeX<n®M*m^X% 5 0 

[0 0 8 9] iosgfktoatt, aSAteKJ; 9 

MSrCfc£ 0 4*5, **#H*S:«*-r4ifSTt^^^Bgft 

[0090] r<Di5iw»ffc#ii^jottsf!atoa^«t 
\±mk&m&rf<>tz.m(DfaM i ik%±m& 1 o nm^T^isi 

[0 0 9 1] B 2 2 «fc 5 Ki, StSJMfcBfeffc* 

5 7co^ a B B ^co^ftfi, mc*^9t^m^ 5^S a B B ft:L 
T^ 0 s B ft:^jb:^ ^^/H* 5 6 i^tSS^ i: Rl«-e*> 
5 0 r.(^«t5^u-C3BJMtiWfc^^*yH»5 6, 5 8^ 

[0 0 9 2] **5, «2<7>SMfc:* >^^i5 7 tt, SgfC 
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*3V^T«fca««S:{B:< ^ <t 5 Q 

[0 0 9 3] rooi^tc !2(7)Sfc^y^/Hg5 7 £ 
ffllEBMfc^^'HKs 5 fciafl«c: 1 0 nraKKWl? 

[0 0 9 4] gH«ft^^^5 8^g 0 H 0 ft 

5 8<D— »«rSt*UT*Ufc»fEH-efc5o El 2 3 tc^ 
■f-«t M«fWy^/HR5 6 4 5 811 

[0 0 9 5] *fc, ^**fe^^«j55ci-^$S 0 B s jh:^t:^ 

[0 0 9 6] se>t % *Slfia>»lli^«*jie»j«ttfiK 
^ift^y^/*5 6, 5 8<^aaBtt LT*J* 



[0 0 9 7] ft*3 % SfedMfcBMb* >*yM«5 8 % 5 8 £ 
*P^7t^J?o^ 19 SSttftKoRWtt, 1 0nm-4 0 

SMW^yH»5 8, 5 8 <o*fifc<7>BR<^|fc>ft«iSitw J; 9 

5 8, 5 8^W«fflto*lc:J:9«*ie»«tSr«fi8;-c?#. 
wOfc»teftft*^^/H«5 8, 5 8 

[0 0 9 8] *fc, atria LfcBML* v^/n»5 57 

Srftft^i-SftAEfcatt, Stjf2T iSi 2 l4 2<Dm&{t 

#* li^s, **i6<o^flgT-fifsin<Dfia«Lffit 8 5 o°c 

HTt* 0 , TiSi : i42 <^3Ri^>ftS:«lS»J-C# 5 0 

[0 0 9 9] BMfc^i^yHKs 5<Dj&&mz* T 

SHIfi 5 4 o*Il:TSt« 5 4 5 i: x. 

te\ T§BWffi5 4^/ux^9^^e>/«CS*ilJ£(D^flg60 

Sr*>5>^C*T8B««5 4i(:Mltfc< ^ <b J: 

9, swy^/niss^itti*:, rnrnm 

[0 10 0] *Hl(6oJBffitcjoV^-Ctt, MIEbfc 

>*/H8l5 5*3«tI/T«BSffi5 4S:iii@bT7 p 7^4 9 
*cai"5^ttt*<, Sfc, 7^16 5 4^^^^ 

^SJ^SrfflifflT-#^o ^<7)?Sm. >^7^4 9 <hTgBS8i 

5 4 k<nmm&m&i&<mnisy ,: 7 ? 4 9 ^tmss 
[0101] m&itmt^^^^m5 8±izmt 
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fflle l Joit/±SS«ffi6 2 Sftf?^ 
ft^^^l5 6, 5 8^MK^&4%«fl:|fittllK6 

i *3 «t tftftf * > a > e> ta % ±nmm e 2 -emgt sns 
WttMf/HSMt^c t -e*fift sns d r amo^ y 

[0 10 2] 4*5 % ±«««6 2fc*/*i-5*m* LT 
J4, »t^*^B«Cftx.-C, ^r^?A|g, ^7 = 

[0 10 3] 7^hl/^M6 OSrlSft*Ufc 

^««4 0nma«<O^y =^|ft^B!6 3Sr*6«i-4 0 > 
y =^Bfe^JK6 3fi, fc<h^li^W (o 3 ) £7h7 
x-h^-isisyl*' (TEOS) irSry — ^^Cffl^fe^ 
7X-rCVDffit«8ft5 0 S&^SOGBl6 4*Jft* 

DRAMtlt W*lfi*^6 l£Vim*0>i*^£*SAIfe 
4k9^f/um&m^&tiib* Tffl««5 4^B5$Sr»lc 

[0104] E] 2 6 l-^i-J: 5 i-> 7* h 

SIE^3 8GQXg|5<DSOGJS£6 4, •> y = >BMfcJB( 6 

3, 5 3. yy^yg?«4 6, ->y3y8«4 5, 
sogI4 4*3±v^y =^^k«4 o£rf&5fel-£r.<h. 

35^6 2^±3(^SOGlg6 4, > y =■ ^SMfcBI 6 3 
*:ISfc*1-5;i£K:J:D, ^;u-*-;U6 6S:*«t5o 

«/*U i^-CSOGi6 4(7)±^i:l2lEi6 8$r 

^ y y^StKJ?l 0 Onmta^T i N^SrlSL, $ 
fcte-t<0±ffltCCVDft-eiK»5 0 Onmm^^W^^lt 

6 5, 6 3 0rt»i:8twi:i:J: 9JBfifci-* 0 IK 2 /f IB 

^6 8(4, SOGR6 4(7)±W:^^^^ U y^fet'K 
i¥5 OnmaS<7)T i Nl, KV 5 0 Onm3£S<OA 1 (T 
^ gf 5 0nnigSOTi^*«Uc 
7^- h t/i K7^^^f 



[0 10 5] SMtt»«&^UTJB3*iEj»S: 
ML, *^)±«lc^y 

[0 10 6] ft*5, ^3Sffi«*5«tt/-€:n^»jKi- 5 

JUHffift&tt. fct*.tf«J»3 0 OnmaS^'>y ^8 
Ifcffll* Rf 4 0 OnniM<7)SOGlJoJ;t;iJ?3 0 Onm 

gg^i/ y =■ 5 0 > y ^Stftfil 

14. fctitft/y (O s ) tfh7^h^'>'>7y 
(TEOS) ^r^y-^^lCffll^yyXVCVDS 

[0 10 7] **Jfi(^»J»^J;*btf, $*f&lftlK6 1 £ 

±SB««6 2 i:T«««5 4 t<Z5HKoy— ^«8ES: 
ill, D R AMW y 7 1/ y 5 0 4 

fc, SAffcgMt* V*A«5 6, 5 8tt#^aMb*v* 

U «*»6»«6 l^fflt«S:r&l±-e#5o Sbl-, 
16*^6 1 Sr*rit-J--5tt»^BMK*^*/H«5 6,5 8 
©IKSriOnmKTttfifcft, #^ s a B {t;g^t:* 
5 8£>* h u*£ffi;«U -tA^ * 

IMUK6 l^||IKS:*'frfl&»cA»»CUTDRAMOttlB 

[0108] _blE$jJH£, 12 7-2 9 IZ^jk Lfc7 — * 

«rffli^T«wi--6. B2 7B, '&&ikmkz^*frm<o 

KA<7)ISgI^t^77tfc§o «WC0 1-3S 
TE Pf4#* 1 ^Ty/tSSftSfWy^^M 

Ii^7y7 p ftl:iih5)f 1 5nmt-St'fc5o 

4 5 0°CfcJ:O'8 0 0°CO7^-/^1«to 
^T/T Iti^o r (7)7 ^-/u^S(4-h$R« 
i6 2 c5»rtoB»cj»XS* s ^fti"« - <k UT^ 

[0109] ^a>l»«;*W3e<o3B*^e>, ^f^fo 

S^t^to*»* 0 «!C*^4tAoi4**lft»« 

t^e>, *^jfe^^ftgco<t ?\zmt* >*si>m5 5 
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& jMtsw t * y * 5 8^ j&f&m ^2^r^ t 
-r^^mm<Djfm<r>m&mmm6 1 5 

[01 10] fc*3, K^^<^S9*^jfe^, 7 3 0 n mi? 
£<7»y n^/r^WC 1 5 nrnmm<D&£kikmt:* y* 



(a) fi2^f L y7 ,, eo«-&S:^i- 0 w<Z)X«K*|-*Sl3t 
14, X^^^SIt^i* (0=0-21) -CA#t$it, -t 

xmR%imm7£\z\t m) vtfrstoxm&Kmmizm 

|SLX-2 00 0tffl^fco AltXSCfiCuKal 

Srfflv\ KW<Dfcg^SU:te#<»ffio. 0 0 i£<E>=fn*- 

/Co 

[0 112] r<^X*Rlt*»5e^fe*Sr«lJw*i-o 
[0113] 

[*1] 





SMI: 




7 7^ 




(nm) 




(nm) 


7 7" 


1.568 


6.70436 


0.40D 




5.822 


8.65277 


0.899 




6.078 


8.77475 


0.227 




(13.4*8) 


(8.4809) 


(1.576) 




13338 


8.74630 


1.089 




13.712 


8.94992 


1.025 



[0ll4]i»:*t±5l:, l^f y^IS^* 

f£*3«ta ? 77^>^) i co i ^y^^riz^^^^ 
nxv^ 0 fc*3, l^^y^ff^ATa^Sartl-ttBI 

-Cfi^Sr^UTi^o r^l^fy^tt*^?), JK 

^y^Cittti-tttfl. 5 7 6 nm«l. SffiFfc** < # 
[0 115] rixKiMU 2^fy^k5^ii3^f y 

2^^^^Jio^x^y^^n/ciis H s 0 {h:^ 



So Sfc, K**ttl^^y7 p xa^tt;ttL-CilS<, 9 

[0 116] K±^^^, 2^f L 5/7 p fc5VM43^ 

[0117] 1129ft Ufy^ 2^fy/jb5^ 

frfr&o DRAMtc5gffli-5»^cci»^*JE-efo5 1 . 
7 VtCjoV^T*y-^««ftfttfl, l^fyT'ISWS^ 
iC^O. 9/z A, 2^fy/IgWl^{:». 1 1/z 
A, 3 y ^IgWi^CifiO. 0 6 m A t'fe D , 2* 
^ y z?h £ \ M4 3 * t- y ^xmcom^i- Ji 1 zfJL 
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<ox oft}} — ^®sE(s«oa*iiDRAMtcjott5 y y 

Uy>3.^pPflS: 10msec 2 0 0ms e c Jc££S 
t#5»*tSSt5, 
[0 118] 4*3, *H*o?g1IB^io^-CS**6*Bl6 

ltt, gsftM^y^^ise, 58<D2mmmmt 

T fc ct ^ 0 

[01 19] (MM(Dftm 2) HI 3 0 3 5 tt, HS£ 
^^ffi 2(DDR AM<0»i8xe<B— W&Xg«lC* bfc 

[0 12 0] *|t*<0»||B^DRAMtt, ^<7>(o]£§1ff/£ 
fcitJ^ffifllJftlcis^TBI 1 *3«fctfE]2 ic^bfcfcoi: 

[01211 **J6^»l«2<75DRAM^»JS*ffitt, 
**W£IBllc*3tt*Ell 8StoiSi^«t*5o 

7^4 9^»iit5i5^jfiWR6 9l:l7 0t»riit 
*o »6 9it fcir^tf^-y^ (0 3 ) t^h^ 
h^->'>7V (TEOS) fcSry— *3tf*»cflH^fc:/7 
XvCVDSt«t5o Sfc. f£7 0 1*7;*- hWv?* 

[01221 &IC, HI 3 1 \Z7jk-tX 0 lc, S/ftKlhJl 7 

7 i»j:^u^=i>abi7 2nmm<ommi tmmzm 

[0 12 3] ftll, 03 2 tC^1-<fc 9 »C ¥«f££*5 1 
<B£ffifc«MJt7 3Sr±6W-r^ 0 ttHR7 3M:, ft 7 0 

[0124] mz^ m3 3\z7jkirxoiz^ mmm7 3*5 

«fcWf 7 oa)Mtt«:lft<«IKR6 9 ±<D5Lfc&5±m 7 1 
TRJGSB&JtJi 7 l :fc<fcttA'7 L =*AJK7 2^645Ta 

[0125] &ic, ms4 {z^fk-rx o \z y ^mtz&ffi. 1 
[0 12 6] £<blC, nm<DMmi<D'&£! 3 ikmt*>* 

fclftbTCftfclSJMtU #^ft^^^K7 6 4: 



[0 12 7] &IC, HI 3 5 ICS**-* 3*C, #*gfiSMt* 

?^*/i>ms 7 t^mizftoa 
[0128] £<bjc. nmnBmin&skikmk*^* 
^ms 8<om^tmm\z s ^i^y^/H7 7};»i 

[0 12 9] c Xgf±, mM<nBm l 4:fiBf|S« 

[0 1 3 0] j^MM<omfSt 2<DDR AMlC £*U;J:\ HIS 
1 -ClttW Ufca*I^P*.-C, TUmm 7 4 £±:£ 

#<5 Q Sfc, fflj2II]&fil$icf&ftIR6 9j*s»j«£*l-0* 

7^ lc*3ltsanX-v— ^ViSrlfilit^ 5 0 
[0131] 43b\ IH3 6 tc^-f-J; 9 lc, yu^^^^HS 

r^?Al7 9^MUtJ:i\ c: miiL^T 
^^Al7 9(OiE(:ifflM^M^^ T»««o« 

*7 4<z>*BBOIM[:«Stt, fcittfS*#^-e*RS 

n/c-^bxg^ (n 2 o) ^3wa« e t , -e<^7 0 0 

°C, 1 0m i n^!IMfi3«:M*-e*5o 

[0 13 2] (mi&<D&ffi3) m3 7-B4 4 tt % 
<7)^fS 3(DDR AM<Z>«iS#ffi<Z>— tWSrXSWt^ bfc 

m<DBffii kmm-e&Zo 

[0 13 3] **!<7)^fli3^DRAMIt W^Sffiffl 
S**^C<BflWc*rl*«\ JUSTUS l fcH*-C*>5o 

ttllc*5tt4Bll 74WlSiRI«tfc5o 

[0134] i <e>ei 1 7 iciotts^/u- 

/U4 8tfJ5iLfc», 7i-hl/y^hi4 7»iU 

l^^ffi«-*8S(bfc«, Uitiyf^ 
y ^SfcttCMPffitcJ:5W**ffli^riS^*i-5 r tie 
±9»riii-4o **3. ^7^8 oo5»j*jc3feSz:*,, 
=1 6±c^^yl«8 l cit 
*«»*bi\ :^'>y3ytW8 1{t T^m^^r^ 

[oi3 5] ^ic, mM<DBm 2 iziortzm 3 otc^-r 

xm4rl^1f{c, |ft»l»6 9 &i6Wb, cn«Cfg7 0Sr^ 
^t^ 0 Sfclc, HlB<0»JIB2tc*3lt5H3 l^SlCW 
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it* 7 l*iJ;t>VU7 i --?^^7 2i3RxT^^a , K->y = 
9 |f->D=yl8 2 5rMt5„ »6 9^ 

^m-rs (i3 7) 0 - w^s/^-^^wigtcv-!) 

[0 13 6] #;(;:, El 3 8t-^-r<fc9(-. ^Kv-y => 
v)^8 2J^£/&*a31£m\ *Sf^t:$-^T^<75->!; 

2 (w^MS^rJS LT#b b bSv / y ^>^8 2£#^S«r B ->y 
=>>-JK8 4\zmm-f% 0 -Ht-<f9. £M£<7>> y =■ 
B B B 8 3 t#*g a B B v-y 3»g|8 4 t7)^^STpT5«®8 5 
Sr^^-^o ->y =i^ B B B 8 3<7?^l±, ^5 0 nmir-T 

[ 0 1 3 7 J &}b\ i£:|£<7» y a ^ H e B 8 3 <DM$.\Z18 

*Afi->y =>vjg|8 2co«ffi^f^t3l-SCi:^^^L 
uv (#*mo *s£VM~/> (o, ) ^y-->-^\ h 

[0 13 8] 0 3 9iz?r;-r£ ?\Z^ fctaLfirv 

^e=r#ia^. c 1 :, T-7 o ot:~9 o o°c, i~io#Kl, 
^^l-<h8 o o°c&m<v'&mx3ftffi<nm>&mzmL. 

X . J*#c<7)Tgl5flffi 8 5 cD^ffiK: -> y 3 ^gft;l8l 8 6 £ 
Ml&i-Zo ~>y =■ V^-(b^8 6<75^)i:i±2 nrai« 0 
:»±?C->!) = >^[;ISl8 6 Srfl^-rs wirJCi 9 . 

}c*3v^-ctTam® 8 5-c-fe-5->y ^i)iMjnf, 

TSI5*®8 5 tgifc* *1&h<DffllZis !) =i^mtm 
AWF&£tlfa\ mzT&9M8 5 tmikf^'S'^mb 

l±tfc«fiWS«spj5Sffi < . * fc»v ^ff-C-fo o T t 
jBSWfcti 5 ^^k«8 6 Sr^-TSfc 
ft, ^KW*S*f6«^wWME«JiaADS:^»*/J^IS»=«i 

m\zn*-z> z. t tf-siffix-bz, 
[0139] ei 4 o ic^i-j; 5 mM<nwm 1 

5rMt5. r.<7Jt#^y 3vajtBt8 6*sjgj«$nr 
^•Sfcft, ->y =>-^e>^5TSB«1S8 5 w^ffifigMIs 

[0 14 0] 13 4 1 IC^-f-J; 5 13, SiJfSW^flg 1 



/^ms 8 £flgfiSc;1-5o - IT? <b: # d fc > y =" 8 6 

^^$4x-cv>5fcft. ->y ^^frht£Z>T&Wm8 5 

[0141] ifciz, ei 4 2iz9r.-rx ?\z. mm^mm 1 

[0142] ftic, H 4 3(r^-TJ; ^{-, USS^^flg 1 
^I9 0«t5. r<oj; o\zi,X'>]) =>>^t:)^8 

6, JSAflsSMfc* V*vH«8 8, 9 0*»5><CS«**6« 
«9 1«)*^5 a SfirfkBIMfc* V*/HR 8 8 . 9 0 

[0143] ±sEro*i&3fc ± 19 -> y v^tw 

8 6 *s»ft:Sn-Cie*W 3 Vg^^t:l«i&-5:i§1^ 
[0144] ifcK, El 4 4 9 Ste^* 
£it«U _bSP«ffi9 2 ST®**-*-*. i«5«roxSl4H 

mnnmi tmmxibz. 4*. r 

[0 14 5] *Hl(fi«5»l»f=J:ixtf, TSS«118 5»i 
ffi«^->y 3V6ft8 3 1CJ; QitAiurit««ai^«s 

mn<DMmx-i>'&bt\zz.b\t4ot&x~ibz><, <&\z. tu 

MM8 5tc->y 3ici5Dfldi^^$tlT^ 

&&s.n&mwi9 1 iw*-r-S7tft, y-^ttM^m^i- 

WML, y 7U->->^#tt^Sr[^±bTDRAMC0lSt4 
[0 14 6] (^JS<7)^ti4) EJ4 5~EJ4 8(4. MM 

<nBm4<D*m&tiiW<nm&xm<n-m&j:um\z7ikL 
fc»fffiEir-foSo 

[0 14 7] S-f, El 4 5iZ^TX HJScof^l 

fiD^fls£« 1 0 1 <D£ffi»c:*^#Bt1S«<z>at 1 0 2 *3 
<tU*^-<73ftl 0 2rt{C->y 0 3Sr^-T 

-5 0 $10 2*3<fct>'->y 3>^jk:ai 0 3<nw*f&\±$km 
<Dwm 1 w» 5 *j ± t/ •> y => 7 t 5 , 

JH^BtlRWw^ y ^ ^BWkBI 7 -CHSnfcStt 
Wi:->y=yHt:li0 4?r«t5. '>!)=yfft 

il0 4©W±, *S£<75^flg3<75->y 3 ygftJS8 6 
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[0148] m^. H 4 6\z^-rxo^. ^m^mmi 

0 i<Di£mzmi<Dmk* >*^mtmmv. ^n^s 

n^<DMU3<Dmit^^^^B8 7 , 8 9C0i#^J:l>* 

^t^ii^itfe^o •>y3>ifti»io4*3j:c; 
SBJMfcBMfc* v^/Hgl 1 0 5, 1 0 6 Ii«i:«?8t5 «t 
3CMI S F E TQ hftftKt 45 totfc5 0 
[0149] :<Di9i:iiM^^/^i0 5, 

#-e#5 0 *fc, SittW^/HlOS, 106 

So 

[oi50]fc 04 7ir^-TJ: j£JMt:BMfc* 

i o 7te£zf&ghikmk?>*^mi o 5, 106 
^aaasr^try- h*&<*iK 1 0 8 tmatirz. 
[0151] 7* v hJK*3ct^y— smu 

**#Mio9t»*t5. *fc. ^mc/y^yi 
fv^ts:<!ria!?^ htgi 0 7 <z>fijs*c-y->r k 

v?* hffll, ht«i 0 7*5i w K?^-^^ 
-tllO £-7* * <t LT^ffi^SrSftatc-r ^>&A 
U 1 1 1 *WtM«* 10 9, 

1 1 ott^WSLDDM^y^-^ ■ KW^iBtt* 

[0152] rcoj; I S F ETQ«jn 

S Q 4*5. JimtfttUK«:«AU. 

[0 15 3] K7)±5i*«*Stl:«tilll ^-Mfe 

*>y a ^mitmxm^x o t-t^ b>^m 

<^y- h*frftigi i o 8 -eiss-e* s 0 
[oi54] sfc % hmmm 1 o 8 ^s^m:* 



^Rio5, i o 6<o2iia*Bt-e«fi8:snsfc 

ffll*J-C*#So :iXl:«t9MI SFET^'-MffilO 
7 £±N»(«&Ki 0 l <k<DW<&y U ¥*Ht* 

[0155] sfc, mMtitrnkf^f^mi o 5 
tt^^, i&Miitmik* ^*^mi o s , ioe<7)f 

j«(^BSo^*f2|s:afi 1 0 1 w«*«*t«:ftJh-e# S Q i 
ntc«t!9MI SFET<^ttSgS:f6]±^f 5« 4*5, *S 
*«-Cf4, Mil 0 7\z^^i^V ^y^l>f; 

[0 15 6] (HSS<D»»5) D4 9f3, HlSO^fig5 
[0 15 7] *H*^»«<0»3g»flitt, m\L#>*^ 

i*»st5*isKai2ot, mtf^t^m^m 

mm*?f 9 fi? 2 KJ&g 121^^U mi 1 2 

0 ^|2S)SIl 2 1 ttJtffi»i£^ 1 2 2 icy- h/< 

[0 15 8] iiSiSli 2 0*5itf*2B5Sl 2 l 
2 0(D^«M«f^y^yH^C VD 

[0 15 9] Jt£«aiSl 2 2twtt, H*U4v^— h 

Kny^tl2 3Cll y*7ir*/ h^l 2 4, 1 2 5« 
Il)l!$n5 0 #iry h^l 2 4, 1 2 5 ? =.^1} 

So 

[0 16 0] ^7x^1 2 6{i, ^/ty Ml 24^e>o 
-Kny^Sl 2 3^ttX«Ml 2 2iC?gA£ 
ixSo P-Kn7^112 3T1iISt^fT 

AXgfflt&Sl 2 2, SlgMl 2 0*5«fctf*2ElE 
^1 2 l^tM^d<«$il5o 
[0 16 1] X£ffi££l 2 2 l^A^ntiV^^ 1 2 

6te, flSiSli 2 otw»ASixr|616<^»tti -4 
^PJtfcJ:9l:^y^/^«ffi$n5 0 ceo 

^x/nI 2 6(^15^11 2 0^^1^211 
2 2^U$2Sltil2lClA^n5o I2SS 
tl21 tw*5^Tii, 1 2 6 \zMM<Omm 1—4 

[0 16 2] »lSft?»-*3*t«Kit^V*^ 
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nrtBfc*0, :*ltffiV^fcDRAM^ttft*3j:rjt«*tt 
£ft_bU mS:y— HfelWUS^v^/tM I SF 

[0 16 3] S 0 B 0 ^^^^^y^^ff^^tLfc^^^> 

*^Lt*ty 2 5K»ffl$ft % ^=c^l27t 

[0 16 4] fc*3 % J»22»i£Sl 2 2»C»S5>fc!B3S 

lS:ffoTfc«tv\ r.^)ftft«31tt, SUS/$^12 0 
T^ffi»cfc«oTfr;bftS. *fc % 2 2 

mmcDMm 1 - 3 

[0 16 5] EA±, **B#CJ:otiSftfc?gflS:?S 

[0166] mi&(nj&m 3 *5l ^TtftW LfcM I S F E 
TH DRAM<D^^llt/UMfflMI SFETlCfcffl 
^5:t*"e#5, *fc, Hi22HI£S^M I SFETCffl 
V>5rtt>t*#5o J^)Z2[H]gg<DM I SFET 

<Di&f&km— <&xa-c*f 5 - <b^-c#s 0 

[0 16 7] Sfc, SltfcO^flg 3 <£>M I SFET life 
^S^ti^S* fcir^tfSRAM, IIWf#ix.^I 
*4-ISill*i©K*tB Lfffl ^ * J . *>S^fi* fllffl 

w^jsaniK^icigffl-e* s G 

[0168] 

[0169] (1) BBSRttsr^i-sfcit^, y-^m 

[0170] ( 2 ) §4|fe<»JK<E>;* h x SS^/U7 



[0 17 1] (3) DRAM<D!i7l/y'>ai|ftt^f 
[0172] (4) H»»4y- hMftR^HWE^jn/jN 

[01] mm<omm 1 ^DRAMSrMt^s*f 7 
[H]2] nmmzm 1 wdr AM^ttasia-cfcSo 

[0 3] MM<Omm 1 <DDR AM^K3gXgCQ— M^I 

[04] Mt&<DJ&1& 1<^DR AMWSiaI§</) — fi&J^rX 

[0 5] 1 60 D R AM<7)glIg(7)-^j^X 

Sfflfc* LfcWffiB-C*> So 

[0 6] mmmm 1 odram<o»sbxso— «s:x 

[0 7] H16<OJgl||l ODRAM(0§l3SXeo— WSrX 
SW^LfcWffiH-efcSo 
[0 8] HJg^^figl ODRAMoSiIgw-MS:I 

sw^*ufcWffiia-e4)So 

[0 9] mM<D&M 1 <7}DR AM<Z)JRigXS£>— CTSrX 

[010] mm<ommi ^DRAM<DSf3txmo-^j^ 

XSIKt*LfcWfQBB|-e*>So 
[011] MM(DBWil <DDRAM^fillg^-MS: 

xaio«c*bfcWfaHH-e*)*o 
[012] mm<Dmmi ©DRAMo«aia^-wt 
xej«fcs*LfcW8eH-e*>*o 

[0 13] mM<DM1& 1 (DDRAMCOSiigXgcD— 
[014] %m<D^m 1 CODR AM(D®iitX^(^— fi^ij^ 

xsw*w*bfc»aBBi-e*4o 
[0i5] mi&<nmmi (DDRAMcom^nuco— m& 

[016] %m<D^mi <ODRAM(DS!i|Ig<D- #J£r 

xawt^ufcWflBBi-efcSo 

[017] ^l(7)fll^DRAM(DSigIg(7)-M^ 

xaowc* LfewasH-e*) s 0 

[018] MM(Omm l^DR AMcDj^itXgO— ^J^r 
XSW^LfcWB5BI"t?fc4o 

[0 19] HJS^ff^ffil <ODR AMCOffiiigX^CO— 
XSW^bfcWfffiH-efcSo 

[02 0] M1&(0&m 1 <7)DRAM(7)SitIg(0- #ij£r 

xew^b^WfEia-efcSo 
[021] mM<ommi <ddram<dm^t.u<d— 

[02 2] mifcVlMMl ^DRAMOHiIg(7)-M^ 
IgIC/T LfeKflBH-e* So 
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[Ei2 3] utt^n i <od r AMomaiaw-ws: 

[02 4] ^tt^^li 1 R AMO»fiXS«)-M4: 
[02 5 1 *tfeCO?Klil ODRAMO»axao-W* 

[027] tta^iMk^^^^BtoiosAwwjete**: 
[028] xmR^mm^(DR^mr-^^^ir^yy 

X'foK) . (a) ttl ^yT^lfr&Sr, (b) te2*x 

[02 9] 1*7^:7% z^f^^^^ia^ry/ 
$ ixfcte JMfclMfc* Mtkto 9—* ««E«r 

[03 0] SafiS<73»llB2 0DRAM0ai3gxe^— MS: 
XSIB*c*LfcWfffiH-efcSo 
[03 1] ffi 2 R AMOUaxS^-HS: 

xaw^ufc»a5H-c*>6. 

[03 2] K«|©»li2 0DRAMO«jtxao— «fc 
XSHIw*LfcffBH"Cfc5o 

[03 3] mM<DMm2<DDR AM^SJitX^CO— W* 
XlUlcSLfcllrBB^fcS. 

[03 4] HJfi<75^ffi2WDRAM<0«5gXS<0-«S: 
X^HIS JCtt; L fe»f ffi 0 -C fc 5 o 

[03 5] |61S^«JIS2 0DRAM<oaiifiXS^— flit 

xanmc«ufcWffiH-e*5. 

[03 6] ^fi(7)»l 2 (DD R AMOSgXa^tt^i 

&xaWlc*LfcWB5H-C*>S 0 

[03 7] ||JK<7)?Kfl8 3^DRAM08iit*-}£(D — 0»J* 
XSWtw^LfcWfffiH-efcSo 

[03 8] j|JSc0^<S3ODRAM<758iig*jfe<D--CTSr 
Xglll^Lfciffiiffc^p 

[03 9] ^J£cD^fi|3ODRAM(OS3t^&CO-0iJ^ 

X»Ww*LfcWBH-e*>6. 

[04 0] l61fc(^»l»3 0DRAMO«5g*j£<D— WSr 
XS«S^Lfc»fffi0T*fc5o 

[04 1] H)6<Z5»<l8 3 0DRAMCQ«iS*ffiW— «S: 

xsw^LfcWfB0-e*)5o 

[04 2] HK<7)^fi§3CODRAM<DM3t^S^ — 

[04 3] Hlfi<7?»lli3 0DRAMO«3S*j£0— WS: 

XSJU^LfcHrffiH-efcao 
[04 4] mifc<DteWi3<DDRAM<Dmi&Jji£<D— M£ 

XS«S^^L^:»fffi0"efc5o 
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